Purpose. Leukocytoclastic vasculitis (LCCV) is an immune complex-mediated, small vessel disease that is clinically characterized by the presence of palpable purpuric lesions, most often in association with rheumatic diseases. Ocular manifestations of LCCV are rare. Methods. We describe a patient with an unusual granulomatous pattern of erythema elevatum diutinum (EED) associated with autoimmune keratolysis. Results. We studied a 64-year-old man with decreased visual acuity and nodular lesions in both hands. Ocular examination revealed bilateral superior corneal melting with perforation in the left eye and conjunctival thickening in both eyes, in association with a severe inflammatory reaction. Histopathologic examination of the conjunctiva revealed granulomatous vasculitis with neutrophilic infiltrate, giant cells, and fibroblastic proliferation. A punch biopsy taken from his skin showed similar characteristics that suggested EED; however, there were no giant cells. Conclusion. To our knowledge, autoimmune keratolysis secondary to cutaneous LCCV (EED) has not been described previously, and there has been no description of granulomatous reaction (in the conjunctiva) in EED.
Leukocytoclastic vasculitis (LCCV)-also known as allergic vasculitis, hypersensitivity vasculitis, and necrotizing vasculitisis an immune complex-mediated, neutrophil-induced, small vessel disease. This vasculitic entity is most commonly associated with connective tissue diseases and is clinically characterized by the finding of palpable purpuric lesions on the skin, most often on the lower extremities. 1 Approximately 50% of the patients with LCCV have involvement of at least one organ, in addition to the skin. 2 Involved organs can include the kidneys, joints, lungs, brain, and gastrointestinal tract. 3 The most common laboratory findings include abnormal erythrocyte sedimentation rate and urinalysis results, increased leukocyte counts, positive rheumatoid factors, and antinuclear antibody titers. 4 Ophthalmic manifestations of LCCV are rare, but there have been reports that suggest association with panuveitis, multifocal retinitis, episcleritis, pseudotumor cerebri, and optic atrophy. 5 Erythema elevatum diutinum (EED) is a rare, chronic skin disease that is clinically characterized by persistent red/purple-toyellow papules, plaques, and nodules. Histopathologically, EED initially presents as an LCCV, in which polymorphonuclear leukocytes are the predominant inflammatory cells. In advanced lesions, the inflammatory infiltrate is replaced by granulation tissue, fibrosis, and deposition of lipid material. 6, 7 We describe a patient with an unusual granulomatous pattern of EED associated with autoimmune keratolysis. To our knowledge, granulomatous pattern of EED with ocular involvement has not been described so far.
METHODS
A 64-year-old man was referred to our service because of blurred vision in both eyes, 5 months in duration. He had been complaining of painless nodules on his hands, forearms, and lower extremities, as well as pain in the small joints of his hands, with morning rigidity. He had been on a treatment of prednisone 60 mg/d for 18 months and had lost 20 kg in the past 2 years.
RESULTS
Ophthalmic examination revealed a best corrected visual acuity of 0.3 in the right eye and hand motion in the left eye. The intraocular pressure was 16 mm Hg in both eyes. Slit-lamp examination showed superior pannus associated with peripheral corneal thinning and conjunctival thickening in the inferior cornea of the right eye. In the left eye, there were conjunctival hyperemia, shallow anterior chamber, and superior corneal thinning associated with perforation, corneal edema, superior pannus, and conjunctival thickening in the inferior cornea with stromal infiltration (Fig. 1 ).
The patient underwent conjunctival resection and application of adhesive tissue in the corneal perforation. Histopathologic examination of the conjunctival lesion revealed granulomatous vasculitis in the superficial dermis, which was characterized by polymorphonuclear leukocytes and karyorrhexis of leukocyte nuclei (leukocy-toclasis), multinucleated giant cells, and fibroblastic proliferation (Fig. 2) .
The patient received postoperative nonsteroidal antiinflammatory and antibiotic eye drops. One week after surgery, the patient experienced worsening of the cutaneous lesions, developing palpable erythematous purpura on his knees and the dorsum of his feet and hands, as well as joint nodules on the dorsum of his hands (Fig. 3 ). The patient was admitted to the hospital and received cyclophosphamide 100 mg/d. During admission, the patient had two heart attacks and developed cervical and mediastinal abscess owing to Staphylococcus aureus.
To better evaluate his autoimmune disease, a laboratory workup was done, which included complete blood cell counts, urinalysis and renal function studies, hepatitis serologies, cryoglobulins, complement levels, serologic tests for systemic inflammatory diseases (including rheumatoid factor, antinuclear antibody, antineutrophilic cytoplasmic antibody), and serum protein electrophoresis, all of which were within normal patterns. Only his erythrocyte sedimentation rate, gamma-glutamyl-transferase level, C-reactive protein, and leukocyte count were increased. Multiple clinical studies and serologic tests revealed no evidence of any connective tissue or other associated disease.
Skin biopsy of the dorsum of his hand revealed LCCV, clinically suggesting EED. Histopathology revealed a massive dermal infiltrate that was mainly composed of polymorphonuclear leukocytes, leukocytoclasis, and scattered nuclear dust around the vessels, edema, and necrosis of the endothelial cells, with perivascular fibroblastic proliferation ( Fig. 4 ).
After 54 days in the hospital, the patient was discharged, cyclophosphamide was discontinued, and the patient was maintained on at treatment of prednisone 20 mg/d. The patient presented a satisfactory evolution, with stability of his eye disease, without signs of corneal decompensation. His best corrected visual acuity was 20/40 in the right eye and hand motion in the left eye.
DISCUSSION
The most typical presentation of LCCV is characterized by palpable purpuric lesions developing over 1 to 2 days, mainly on the lower extremities, although lesions may occur on any part of skin surface. Early lesions (1-2 mm in size) often lack palpability and become more evident as the lesions enlarge, with a tendency toward confluency. Individual lesions may be as large as 1 cm in diameter and usually appear abruptly, mostly disappearing after a few days. 1, 8 Constitutional symptoms include fever and arthralgias in most patients; palpable synovitis is less common. Renal involvement is manifested by proteinuria, hematuria, and, occasionally, renal insufficiency. Abdominal pain and gastrointestinal bleeding may occur. Pulmonary infiltration, neurologic findings (headaches, diplopia), normochromic anemia, increased erythrocyte sedimentation rate, elevated leukocyte count, and eosinophilia also may be present. 1, 2, 4, 8 For purposes of classification, it was determined that a patient had hypersensitivity vasculitis if at least three of these five criteria were present: 1) development of symptoms after the age of 16 years; 2) medication was taken at the onset of symptoms that may have been a precipitating factor; 3) slightly elevated purpuric rash over one or more areas of the skin-does not blanch with pressure and is not related to thrombocytopenia; 4) flat and raised lesions of various sizes over one or more areas of the skin (maculopapular rash); and 5) histologic changes showing granulocytes in a perivascular or extravascular location (biopsy including arteriole and venule). 9 Zeek 10,11 subclassified the disease on the basis of histologic criteria, including the size and type of affected vessels and the type of inflammation; therefore, vasculitis affecting arteries and/or veins with acute or chronic inflammation (temporal arteritis, Takayasu's arteritis, polyarteritis nodosa) or granulomatous inflammation (Wegener's granulomatosis, allergic granulomatosis) is separated from a group of diseases in which necrotizing vasculitis is confined to venules and/or arterioles (LCCV). 10, 11 Later, a new subdivision based on the presentation of the disease was adopted, which included predominantly systemic LCCV, predominantly cutaneous LCCV, and syndromes of mixed systemic and cutaneous LCCV. 12 Although any organ system can be involved in this subdivision of vasculitis, the predominantly cutaneous form usually dominates the clinical picture, whereas the extracutaneous involvement in predominantly systemic LCCV is usually much less severe than that of the systemic necrotizing vasculitides. 13 Histopathologic examination shows involvement of the postcapillary venules in fibrinoid necrosis of the vessel wall and swollen endothelial cells. Polymorphonuclear leukocytes are present in the vessel wall and in the surrounding connective tissue and are accompanied by leukocytoclasis (karyorrhexis of leukocyte nuclei and deposits of nuclear dust scattered about the vessels). Other alterations include hemorrhage, thrombosis, and, in late lesions, fibroblastic proliferation. At least two of the first four features are required for histologic diagnosis. 1, 8, 12, 13 To obtain a specific histology, biopsy should be taken from relatively recent lesions (i.e., a lesion existing for less than 24 hours). 1 Direct immunofluorescence of a lesion less than 8 hours old will often reveal the granular deposition of immunoglobulin G (IgG), IgM, IgA, and C3 in the vessel walls. In older lesions, immunoglobulins usually have been cleared. 14 The deposition of immunoglobulins strongly suggests that an immune complex-mediated vasculitis is involved. 15 In some earlier published series, the percentage of patients with LCCV in whom an associated condition was identified ranged from 39% to 61%. 15 In general, LCCV is known to be associated with connective tissue diseases, infections, and drugs. Streptococcus and hepatitis B virus infections are among the most commonly recognized infectious agents. The most common drugs responsible for LCCV are antibiotics (especially penicillin and sulfonamide), thiazide, and nonsteroidal antiinflammatory agents.
Cryoglobulinemia is also known to occur in association with LCCV. 1 Recent published case reports also describe an association of LCCV with hepatitis C, Meningococcus, Pseudomonas, and Campylobacter infections. 15 LCCV can be associated with certain malignancies, particularly lymphoid or reticuloendothelial neoplasms; the association of hairy cell leukemia with classic polyarteritis nodosa is particularly noteworthy. 13 A LCCV predominantly involving the skin with occasional involvement of other organ systems may be a minor component of many other diseases, which include subacute bacterial endocarditis, Epstein-Barr virus infections, human immunodeficiency virus infection, chronic active hepatitis, ulcerative colitis, congenital deficiencies of various complement components, retroperitoneal fibrosis, and primary biliary cirrhosis. The association of predominantly cutaneous vasculitis with ␣1-antitrypsin deficiency, intestinal bypass surgery, and relapsing polychondritis has been reported. 13 In our patient, there was no evidence of connective tissue or other associated disease. An association of anticardiolipin antibody levels and LCCV has been reported, 16 as has HLA-DR4 associated with severe extraarticular disease manifestations (such as vasculitis) in patients with rheumatoid arthritis. 17 Two distinct patterns of cellular infiltrate exist, a mononuclearpredominant and a neutrophilic-predominant type. Zax et al. 18 outlined a temporal sequence wherein the inflammatory infiltrate seen in vasculitic lesions is predominantly neutrophilic at first and then gradually evolves to be predominantly mononuclear. There are some conditions (such as granuloma faciale and EED) histologically characterized by a LCCV that have a chronic clinical course that do not follow this standard histologic sequence. 19 In our patient, we observed palpable purpuric lesions and plaques, which (when associated to histopathologic findings) suggest a cutaneous LCCV syndrome known as EED, which is a rare, chronic cutaneous disorder of unknown cause characterized by persistent lesions symmetrically distributed over extensor surfaces of acral joints (hands, knees, and elbows). 12, 20 Lesions may begin as small papules that coalesce to form annular plaques or that may evolve into nodules. They are usually firm and painless and may be erythematous, purple, or waxy yellow. In rare cases, lesions may ulcerate or vesiculate. 12, 20 Histologically, all early and most late lesions in EED show LCCV associated with a dense, dermal infiltrate composed primarily of neutrophils and nuclear dust (leukocytoclasis), and occasionally monocytes. Some late lesions show granulation tissue and a fibrocytic replacement of normal dermal structures. 6, 7, 20, 21 On chronicity, a more complex histology develops. Chronic lesions have a mixture of lymphocytes, plasma cells, and macrophages added to the basic hemorrhagic, fibrinoid leukocytoclastic vascular changes. Nodular lesions contain areas of fibrosis and capillary proliferation within the inflammatory lesion. 21 Our patient had clinically and histologically typical EED. The most remarkable finding on light microscopic examination was the presence of a multinucleated giant cell in the conjunctival biopsy. To our knowledge, this unusual EED with granulomatous pattern and ocular involvement has not been reported previously. There is only a brief citation of rare multinucleated giant cells as a histopathologic finding in an older lesion from skin. 22 The etiology of EED is unknown. It has been proposed that LCCV is initiated by immune complexes, which activate the complement cascade after deposition in the postcapillary venules 6, 20, 23 ; however, the presence of Langerhans cells (as described by some authors) may imply the possible role of cellmediated reactions in the pathogenesis of EED. 22, [24] [25] [26] In addition, the presence of granuloma, as in our case, suggests T cellmediated, delayed-type hypersensitivity reaction. 8 In EED, systemic involvement is usually absent, but an association with IgA gammopathy, 7,20 recurrent streptococcal infections, 20 collagen vascular diseases, 7 human immunodeficiency virus infection, 24, 27 relapsing polychondritis, 28 Wegener's granulomatosis, 23 and rheumatoid arthritis 29 has been described.
Multiple clinical studies and serologic tests in our patient revealed no evidence of either connective tissue or other associated disease. There are few case reports in the literature about EED related to peripheral corneal disease. Takiwaki et al. 29 described three cases of peripheral ulcerative keratitis associated with EED and high titers of rheumatoid factor; our case had negative rheumatoid factor. Shimazaki et al. 30 described a case of Terrien's marginal degeneration associated with EED, but in their case, the corneal epithelium was intact. Wilkinson et al. 21 briefly reported a case that had recurrent corneal ulcers. In conclusion, we described a patient with unusual EED with granulomatous pattern associated with autoimmune keratolysis whose skin and ocular lesions responded successfully to treatment with corticosteroids and cyclophosphamide.
